During the course of a survey on fungal contamination in retailed foods collected at the Shinagawa Ward Institute of Public Health Research, Tokyo in 1983-1984, six strains of Penicillium crustosum Thom were isolated from cocoa and bread.
We recently reported that penitrems were isolated as main components from one (strain I-31= NHL 6491) of these strains along with the new minor indoloditerpenes related to penitrems. We wish to report in this paper that penitrems were detected from the extract of two others (strains I-27 and I-32) by thin layer chromatography (TLC), whereas clavine alkaloids [fumigaclavine A (1), pyroclavine (2) , and festuclavine (3)] were isolated from the remaining (strains I-28, I-29, and I-30), Roquefortine C, cyclopenin, and viridicatin were the common components obtained from all six strains.
Materials and Methods

Fungi
The following six strains of Penicillium crustosum Thom obtained from the Shinagawa Ward Institute of Public Health Research (Tokyo) in 1983-1984 were used : the strains I-27, I-28, I-29, I-30, I-32 as isolates from retailed cocoa, and I-31 (=NHL 6491) as an isolate from bread for school lunch in Shinagawa-ku, Tokyo, respectively . From the colony characters on the standard media and the microscopical observations,4' all strains were Cyclopenin and viridicatin were detected by using UV absorption at 254 nm.
Isolation of metabolites from P. crustosum, strain I-28
The mycelial extract (4.2 g), obtained from 120 Roux flasks, was chromatographed on silica gel with C6H6-Me2CO (3: 1) followed by repeated purification by low pressure liquid chromatography (LPLC) [CHCl3-MeOH-27% aq. NH3 (190:10:1)] to obtain fumigaclavine A (1) (310 mg), and with C6H6-Me2CO (1:3) followed by purification by LPLC using the solvent system of CHC13-MeOH-27% aq. NHg (190:10:1) to give pyroclavine (2) (40 mg) and festuclavine (3) (3 mg).
Hydrolysis of fumigaclavine A (1) 1N NaOH (2 ml) was added to the solution of fumigaclavine A (1) (30 mg) in McOH (2 ml) and the mixture was refluxed for 2 hrs. After adding water, the reaction mixture was extracted with CH2C12 and dried over Na2S02, and then the solvent was evaporated. The residue was purified by LPLC using CHCl3-MeOH-27% aq. NH3 (190:10:1) to give fumigaclavine B (4) (24 mg). ture, 1 was hydrolysed with alkaline to give a deacetyl derivative (4). The spectral data of this compound was identical with those of fumigaclavine B,9' including the optical rotation. The structure of compound 1 was consequently confirmed as f umigaclavine A.
Fumigaclavine B (4) was also detected in the extract of the above fungus by the analysis of TLC. Both compounds 2 and 3 had the same molecular formula of C16H2ON2. The 'H-NMR spectra of 2 and 3 ( Table 1 ) indicated clearly that they were two stereoisomers of the clavine alkaloids, i. e., pyroclavine, festuclavine, costaclavine, and epicostaclavine. From the comparison of the 1H-NMR signals (Table 1) and the detailed decoupling experiments, the structures of compounds 2 and 3 were confirmed as pyroclavine and festuclavine, respectively. 
(NH).
Chemotypes of P. crustosum The result of the TLC pattern of the mycelial extracts of six strains of P. crustosum was shown in Fig. 1 . The first group, including strains 1-27, 1-31, and 1-32, produces much of penitrems [main metabolite: penitrem A (6)], whereas clavine alkaloids (1, 2, and 3) were detected in the extract of the another group (I-28, I-29, and I-30) in spite of no detection of penitrems. Roquefortine C, cyclopenin, and viridicatin were the common components obtained from all six strains.
Comparison o f secondary metabolite profiles between our P. crustosum isolates and some representative strains of Penicillium spp. Frisvad and Filtenborg12~ recently reported that P. crustosum isolates constantly produce penitrem A (6), roquefortine C, cyclopenin, viridicatin, and terrestric acid from the chemotaxonomical study (Table 2) . From the similarity in the secondary metabolite profile, our isolates in the first group are assignable to the typical P. crustosum. In fact, the TLC pattern of P. crustosum, the representative strain FRR 1809, was superimposable to that of the first group.
In the production of clavine alkaloids and non-production of penitrems, the profile in the second group of our isolates was different from those of the strain FRR 1809 and the first group though they share the production of roquefortine C, cyclopenin and viridicatin.
On the other hand, those of four strains of P. commune and P. solitum were entirely different from those of our isolates and the strain FRR 1809, as well as the data shown in Table 2 . Therefore, it was clear that the second group of our isolates is much closer to P. crustosum than P. commune and P, solitum.
Thus we should proposed that P. crustosum is divided into two chemotypes: chemotype I (the representative strains FRR 1809, I-27, I-31, and I-32) produces a lots of penitrems, and roquefortine C, cyclopenin, and viridicatin; chemotype II (the strains I-28, I-29, and I-30) produces clavine alkaloids, i, e., fumigaclavine A (1), pyroclavine (2), and festuclavine (3) instead of penitrems as the indole derivatives in the former.
